Hyperplasia of jejunal smooth muscle in the myenterically denervated rat.
Application of a cationic surfactant, benzalkonium chloride, to the serosa of rat jejunum results in an increase in thickness of both longitudinal and circular smooth muscle layers. The increase in thickness is due primarily to an increase in the number of smooth muscle cells (hyperplasia). Little cellular hypertrophy was observed. The time sequence of surfactant-induced effects on the muscle layers was determined. Within 24 h, total destruction of the longitudinal muscle and partial destruction of the circular muscle was evident. The myenteric plexus was also necrotic; however, the submucosal plexus remained intact. By 48 h after surfactant treatment, the smooth muscle cells remaining in the circular muscle layer had begun to divide, as indicated by the presence of mitotic figures and incorporation of 3H-thymidine. A repopulation of the longitudinal muscle layer began at this time, apparently the result of migration of cells arising in the circular muscle layer. By 5 days post-treatment, both muscle layers had regenerated to their original states. The myenteric plexus was totally absent. The denervated smooth muscle cells proceeded to divide until approximately day 15, resulting in hyperplasia of both muscle layers. Between 15 and 105 days, the number of muscle cells in the circular layer progressively declined, eventually returned to the value seen in control tissue. In contrast, the number of smooth muscle cells in the longitudinal layer remained elevated through the period of study (165 days). We hypothesize that the smooth muscle hyperplasia observed after serosal benzalkonium chloride application results from loss of the myenteric nerves.